Abstract 1. Scorpions were starved for 1, 4, 8, and 12 days and then subsequently refed until the sixteenth day. The concentrations of glycogen, amino acid, and protein in the liver were determined to evaluate the effect of starvation and refeeding on these biochemical constituents. 2. The concentration of glycogen decreased gradually but significantly with the progressive days of starvation. After refeeding, the concentration increased sharply and attained the normal condition after 4 days of refeeding. 3. The concentrations of amino acids and proteins increased during first few days of starvation and declined thereafter. After refeeding the concentrations of amino acids and proteins increased gradually and attained the normal conditions after 3 and 4 days respectively. 4. The water content of the liver did not show any significant variation with the progressive days of starvation or after refeeding.
RESULTS
The data given in Figs.1, 2, and 3 for glycogen, amino acid, and protein respectively represent the averages of six determinations along with their standard deviations at specific days of starvation and subsequent refeeding. There was a gradual decrease in the concentration of glycogen with progressive days of starvation. The concentration after 12 days of starvation was 33.3% of the normal but in P. bengalensis was 45.6%. There was a sharp rise in the glycogen content when the scorpions were refed after the twelfth day and the normal level was attained after 4 days of refeeding (Fig.1) .
The total free amino acids content of the liver increased sharply until the end of 4 days of starvation and then it was followed by sharp decline. The concentration of amino acids after 12 days of starvation was 49.3% of the normal in B. tamulus and 42% in P. bengalensis. There was a sharp rise in the concentration when the scorpions were allowed food and water after the twelfth day of starvation. The normal level was attained after 3 days of refeeding (Fig.2) .
The changes in the concentration of protein in the liver followed the same pattern as that of the free amino acids. The protein content increased gradually up to the end of 4 days after the commencement of starvation and then it began to show a significant decline. The concentration after 12 days of starvation was 55.3% of the normal in B. tamulus and 73.5% in P. bengalensis. There was no rise in the protein content during the first 24 hr of refeeding but there was a Vol.32, No.6, 1982 significant rise thereafter and the normal level reached 4 days after the commencement of refeeding (Fig.3) . The water content of the liver did not show any significant change until the end of 12 days of starvation. The percentage of water was 67%. There was no change in the water content after refeeding.
DISCUSSION
The experiments show that the glycogen stores of the liver of scorpions are utilized at the onset of starvation and continue to decrease throughout the starvation period. When refed after 12 days of starvation there is a significant rise in the glycogen content and it takes 4 days to attain the normal level. A comparison of the normal glycogen content of the liver of B. tamulus; 62 mg/ g; P. bengalensis, 47.6 mg/g; white rat, 38 mg/g; and house mouse, 38.58 mg/g, show that the concentration in the foremost is the highest. There is a rapid depletion of liver glycogen in the starving rat which reduces to 2 mg/g in 24 hr (LONG, 1961) , and in the house mouse 2.56 mg/g in 24 hr and 1.13 mg/g in 48 hr (SAINT et al., 1981) . But the depletion of glycogen in the liver of both scorpions is very little at the end of 24 hr. This is due to the low metabolic rate. The ability of the scorpions to live without food for several days may be due to the high content of glycogen and low metabolic rate. The significant rise in the glycogen content after refeeding may be due to the assimilation of glucose leading to the accumulation of glycogen in the liver, as it is well known that the liver is the main storage organ of glycogen.
The rise in the concentration of amino acids in the liver after 24 hr of starvation may be due to the assimilation of the food of the previous day or possibly to the amination of glycogen derivatives. The amino acids concentration declines after 4 days of starvation (Fig. 2 ) which may be due to utilization of amino acids for the production of energy similar to that of P. bengalensis reported earlier by SINHA and KANUNGO (1967) . This view is corroborated by the increase of GOT [EC 2.6.1.1] and GPT [EC 2.6.1.2] activities in the muscle and hepatopancreas during the progressive days of starvation in P. bengalensis (SINHA, 1981) . The accumulated by-products such as aspartate and alanine during protein sparing phase are utilized for the process of gluconeogenesis to cope with a further need of energy. The glucogenic amino acids probably become more important in the maintenance of glucose homeostasis also in B. tamulus similar to that of P. Vol.32, No.6, 1982 bengalensis. There is a significant rise in the amino acids concentration up to the third day of refeeding and thereafter there is no increase (Fig. 2) . This may be due to degradation of the exogeneous proteins to amino acids till the third day of refeeding and cessation thereafter due to the synthesis of proteins. The variations in the concentration of protein in the liver appear to be similar to that of amino acids. During the early phase of starvation protein content increases (Fig. 3) . This may be due to an increase in the concentration of amino acids since the protein synthesis is dependent on the amino acid pool. The protein content decreases after 4 days of starvation which may be due to their degradation to amino acids and their utilization as a source of energy similar to that of P. bengalensis (SINHA and KANUNGO, 1976) . When refed, there is no rise in the protein content for 24 hr but there is a significant rise thereafter and the normal level attains after the fourth day of refeeding. The lag period between the twelfth and thirteenth day may be firstly due to the time needed for the degradation of proteins into individual amino acids and their absorption, and secondly resynthesis of the exhausted enzymes for protein synthesis. The rise in the protein content after one day of refeeding may be owing to protein synthesis by the hepatic cells.
The water content in the liver of house rat decreased from 73 % to 68 % after 24 hr starvation showing dependency of rats on the continuous exogenous supply of drinking water (SHARMA and PUROHIT, 1980) . But it is significant to note that there is no change in the water content of scorpion liver during the period of starvation or after refeeding. The maintenance of constant water level may be due to an efficient retention of metabolic water and ability to excrete solid excretory products (KANUNGO et al., 1962) .
